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DESIGN PROPOSAL AND FEASIBILITY STUDY ON TIMBER FRAME - CLT HYBRID SYSTEM 
 FOR 3-STORY OFFICE BUILDINGS 
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In consideration of Japanese specific issues such as regional wood properties, geographical conditions 
and local conventional building methods, the application of CLT, recently introduced to Japan, to the timber 
framing was proposed in order to develop a widespreadable multistory-timber building method. Feasibility of 
the proposed building system was successfully demonstrated through the prototype building realized in 2016. 
Key Words : Building construction, CLT,  
 
 
µ´ 
±µ² 
Ŭ6ò¾<B-1ÅƿAŚȿ%ǄU@ȇSQ;#O6
½ɋ¥@ -1 T«ƿ0mƋƝ@ǉ%ǳAQ; m7.
A.6ƓīAķǧƾƊTǹŰ@ɗǂ-Q5 -1 T6Ūŷ
AķǧƾƊ=AǇɄƫTūǎ@.? ƵŌ<Ġ¼Tň 
< mƹƵ@êɭ%m=ǵ"; m7
ŷǌǙ<BŪŷAķǧƾƊAȵ<mȵǬ=ªƿ0
mH=<6ŪŷƴŴAŻ¡@Ʌà-O5ƋƝ=.6ǭơ
ǃƋȽǃàƺŉAm -1 ÅƿTǅŗ07HQ@MO6
ǅǃAķǧǚɘTĕƹ0m5JAŹŤɈŔA@¥ǳ
)6ǿǃ?ŒȈ=.;Ĳ'ůÖ0mH=Tǅŗ07
±¶²|U\ 
ƛƿ÷= !ȕȂ@Bƌ8?ŊçTãI5J69-1 T
ƿ 5ƛƿ÷ŶȽ  ɟķ\xXfB A9Tǅŗ
0H=<ŷȦţ@#)mƛƿAŧâŉTǏ07
6Ĳ'ǿǃ?ŒȈ@MmƋƝTƿ 5șȖ<mH=7
6ǿƠȼŹTàƺǃ@ƿ mǦð<6\xXfAv
mX`jYzTĕƹ-OmH=7
 TȲG"6ŁA CLTTƿ 5ķǧƋƝAǅŗ0ď
AśƆTȇ!7 
 
¶´rhwy}ec 
±µ²my}#"sd 
 ŷȦţ<B6ũđƋƝ=Aªƿ@Mm -1 ÅƿAčĽ
ŉT6ūƜ ɛAƋƝăɇT²ǋ0mH=<ǎȠ0m7
ŶȽANƋƝb=Ǖȇ.5ȐïTƾƊɚƪţÐAȒ
ƫMOȥƂ0mH=<6ƋƝAȸ¼5ɅàÐ5ĔǊAz
hfTūǎ@.6ŷǌǙ<śƆ0mƋƝAšƺTȇ!7
Sµ y}yg%2(C,>=

²xR 
ƾƊǃȐï@MmŶȽANƋƝbAǕȇ@9 ;À
ž0m7ūƜŠĴ%ƗƾǾƊ= !ȾAŠǢ@M8;6
ȬŷǴLƾƊAǸŏTȼL;ȺÐTŚȿ.; 55
J6ƾƊAÀɏ@ĝ0mǂĥ%òęAɎȐɫ=?m7
<KȎɒB3AŁAƾƊAńǃŀÊTſ50ŹŤ<
857 ı@ǞĬ.5ɕĨȎɒŐB6ƾƊǃȐǩ@M
8;Ūŷ@Ġ¼-Q5ķǧŒȈ6ƋƝ@Mmķǧ<m7
Ȏɒ@ŅȐ?Ĳ-AĬüTĕƹ0m5J@6ɒɴnf
LƮƼL]fTƿ NQ6ƾƊ%ÎƐ)=?OŦ.
 ƋƝ%Ġ¼-Q5¬=ȕ"m7
²¬R 
ŶȽķǧƳBɂÕ@6öɤLƩƪ6Ûɯ@M8;Ć'@
ȋĘTØ);C573A5Jɢà§ēLĒƃ6\xXfv
AĆ'%ŶȽANɒǡb_nȽb=ǳCŜS8
; 857ƪĘA5D@ɌįƐǺTĊ!H=A? M!6
ɌįBƱÐ.; '7
±¶²y}W§ ! CLT %" 
ƾƊǃȐǩɚƪǃȐǩ@M8;ŒȈ%ŧâ)NQ6
G<ŶȽ<ķ;NQ; 5ķǧƳ%ƋƝ@Ǖȇ.;
 '7.A.ƋƝAȯƥB6AƽƞTMOŇɅ@0m5
J@63H@mȬƥTŲćɜÅƿ.ǚɘTƋŏ.M!
=0mɂǖ@ƽGQ56ǽƭǂƽǃ?ŒȈAɢGO<
m=ǵ"m73A5J -1 KHAţÐǃȐï@MmÔÇ
@ÇmŅȐ%m=ǵ"m7
G56ƋƝăɇAÀžMO6ɂÕAŒȈAĶɕǱ@¥
ǳ0m9ȵ=.;AƋƝ=6Òǂǃ@śƆ-QƾƊ@
­đ0m9ƶǜ.5ƋƝAɹ9@Àɮ<Cm=ÀA857
ŁǶBɂÕAŒȈAȄǘTƽA.@''6Ŧ5?Ɲš·
Lɗǂĕɳ%ŅȐ=?m7?#ƹõǉ%ǳAQ; m
Āĸ -1 ƋƝB9ƶǜ.5ƋƝ@¥ǳ0m=ǵ"m7
±·²¢d© CLT  
-1 T9ƶǜ.5ƋƝ=.;<B?'6ƋƝAȵ<
mȵǬƋƝAƟƽ=.;¥ǳ)mH=<ɶȵǬɸ-1
ǷËĀɷ6ƴÄ?ŒȈTŦ5@ɗǂ0mH=?'6ǿǃ
?ƋƝ=.;ǎǜ<Cm=ǵ"m7HAƋƝ<BĬüA
ƽƾǺË@­đ0mćÃA -1 trTŅȐ=O16
3 ǖĵAtr<Ƌŏ0mH=%ÚǺ<m7
 
·´CLT %|Uq¤ 3 ®e+:'09? 
ɹǝ<BŷȖǀ<śƆ0mƋƝA¥ǳ)Tȇ857
ƒ@Zko[peŦ\xXfTaffjmX=.;
 AɫǅAĕțTȇ!7 
vmX`jYzAƉȗ 
ɗÙɋȖǀAɅƔÐ=ƣưƻþAŞë 
ȵǬªƿ÷ CLTǷËĀAɗǂ 
Ȇ÷ŶȭfyAɗǂ=ĳȉŝɩA¦Ƣ 
±µ²<@,>= 
²Y«nQf 
 \xXfAM!?ĆǅǃǚɘB6Òȥ@?O%T<
m5J6hjbWT×OðIùÏĖǚɘ,=AüŐ
ŉTŊȧ.ȖǀTȇ857ůɁǃ?\xXfAvmX
`jYzTȲȏ.996§ēǃ?faŋȓT×O
¼Q5H=<6ĆǅǃǚɘA« ŧTŧâ:)57

S¶ )3T*8LBm+:'0`¯S

²+:'0"«ygKt 
 \xXfvAvmX`jYzTÀž.6ǚɘ@
#)mȊ=ȌA«SQŧTǵĜ0m7ƇÊɕĤľĸ6h
jbW÷<Bǽƭ»%ģA? ű%OTȼȰǠAȌ=
.;«ƿ-Qm7
ŷȖǀ<BǛȹ<B? ű%O%ùÏAɎȐ?ǣŐ=?
8;#O6ūűĭTȌȊAə¯=O16üŐŉ=0mH=
<Ćǅǃ<O?%N« ŧTǏé0mȖǀTȇ857
S· or"y}W§ 
²kTsd 
 ŷȖǀAŢöBæð%ĩ<ðGQ; m5J6ĩŻ¬
@M8;Æɜ-Q5Ǧð¾<Ȗǀ%ȇSQ573A5J
Ȕľ}~A\xXfv=?m7¾ɋBîɀŉ
AmhjbW÷<m%63Q4QAf|f%
ƀNA@9?%müŐŉAmùÏǚɘ=?857
±¶²V 
²« 
	29\xXf@#)mǚɘƋŏAÀžT¹@ɗÙɋ
AɍǳȖǀTȇ!7ƹA\xXf<Btib©Ɗ%
Y=?m5J6ǆğŪ»BŵGQ? 73A5Jūm
 ǛȹǚɘTőTàSOL¢ŎT0mf|f=.6Ǜ
A? ĀÈ@mf_TFmùÏf|f=.57¸C
ŧ@àSO;ǛTɍǳ.6»Aļĺ@M8;ǚɘTÀǥ
0mH=<6üŐŉTļȥ.57
²c 
  '9AAȐǩ@M8;ɍǳ-Q5ɗÙɋAčĽŉT6
ǞĬŁ@ƯĵȖƤTȇ!H=<ǎȠ.57 
²Xc;>(AT 
 ŷȖǀ<Bą)yYoTșǳ.ĄüAŪğĝǢ
=.57]fɧMO¾¶<Ɇȅ0mȼİAyYo
=Bǁ?O6]fɧAą¶<ŪğTɆȅ0m5J6Ƅŷ
ǃ@ư×łTœ"mH=%ÚǺ<m7G56ķƳAxV
co=.;KƐǺ0mM!@Ȗǀ-Q57
S¸ £~cu
²Xc;>(ATo]¦Mu 
  ı ) ų  Ū@c`xX6ƣĵ]ǠT
ƿ ;9Ė¾ǛȊɧƣĵAƙȷ9Ė¾ǛȹƣĵAƙȷ
9Ė¾ąƣĵAƙȷAƉțTȇ 6ŪğɆȅÍſTƤĔ
.57áŮ@ǭıăÐƉƂ6«ƿĕŌȥƂKȇ ǰàǃ@
ȥƂȜ®Tȇ857ȖƤǣŐB9]fAH9Ė¾y
YoAH9ą)yYoAHAǣŐTĝȩ
=.6ɈĔ@58;Bŧ¥cYgǠTǵō.  ɟ#
MD  ɟAżɧAǛ@;ȖƤ.57Ė¾yYoB
îAȖƤA5J@Ŧ5@șǳ.57
	²£«f$#nv 
 Ǜȹǚɘ@#)mĕɠA«ƿŮĕŌTȥƂ.57ȼİ
ƊÏTȇ8; m  ı ų Ū@Ǜȹǚɘ,=@y
YoA«ƿŋLǛAɗɖɬĵ6mf_AYWZnǠ
AuW`Tȇ857>AüŐ<Ką)yYo
Bƞƿ-Q;#O6«ƿŋKȀČ= !Ǯſ%łNQ57
\xXfAYWZnB6ɋǛȹǚɘ@mf_%ɍǳ
-Q; m?>6Ȗǀ=Bǁ?m« ŧT.; 5%6
ŁŞë<CmM!@WosYfTȇ857

²CLT LVª 
 ŷȖǀ<«ƿ0mǷËĀB6-1 trAíɞTÁOƑ
'H=<6ǫĢăľŮ@6bpɋÀ%ƅLóÛTǍā
.;.G!ATɚ(6ɵǷËɵɨŉAǷËĀ<m7ļ
ĵ÷AǷËĀ<B?'ǨOļ ɨŉǎ°÷AǷËĀ<
m5J6ƴƖ?ɑƳBƁǻɋAH<O3ABǿƠ
ȼɑƳT«ƿ.57ėĨǈŶŹÅƿŒȈhj@;ɧ
¾OUťȝɳTȇ 6ȖǤµ<Ā³ƸŜǤ  ³A=HR

 ³AȚĚņËTǎȠ.57
S¹ LV.04=S±C¼¢³ a¼  ²
 
±·²b 
²bzq¤ez¨\ 
 ŷȖǀAŢöB6ɌįȖǀÑøą<855J6ȳɵ 3
 6ɵ- 3  6ĶFĳɧǘ   @0QC6
ǷƩLƦǷƩ@0mŅȐ%? 7G5  ,=@ɚƩ
Ñǀ0mŅȐ%m5J6HQNŻ¡AǦð¾<àƺǃ
@Ȗǀ0mH=%6ɦ§ēŶȽķǧAůÖ@ȫƷ0m=
ǵ"6}~ȖǀTȇ857 
²0>;O¥{N 
 ȳɵ 3  <  ɟķTƋŏ0m5J6fyÓTȆ'
mÌË%ŅȐ<m7fy@ -1 Tƿ müàKm
%6òƾf^A`ƸB¦'6ft@ĝ.;ǆ0m
ĦBƋȽǃ@ŴÍ<B? 5J6ƋȽǃ@ȢłË%? 
=Ãť.57ŷȖǀ<řƿ.5ɢŏŹTƎ´.@.Ţ
F5fyB6ɢŏŹTƋŏ0m½;AŹ%ft@ĝ
.;ļȵAə¯=?m5J6àƺǃ?Ȇ fy%ĕƹ
.57 
²q 0>;b¦° 
ŶȭfyBb_n@ƙFm=ȶɐ<m5J6
ɆɩŉǺ%ĺƫ=?m7ȼİ<QBĳLĈTɎ@
.6ɆɩŹTºý-Om?>AĝǢ%Ũ-Qm%6ŷȖǀ
<Bȳɵ 3AǦð¾<ŲćɜĈɵTǎ°.5 ɟķT
ǅŗ.; m5J6k_Zɶ
33ɷ=jɶ

33ɷ
@M8;ȶɐȉŝɩTǲè-OmȆ÷fyTśƆ.57
G5fyǽ¨AŉǺTâ-Om6)<B?'6ɟA
ɰúT9ɩAǲȉɟ=.6ÅƿŮɘAǁ?mɟTŘIH
=<ķǧȖǀ@MmɆɩKȝH57
²bi°¦°\ 
 k_Z=j@MmɆɩĳAÍſ=6ɟA
ǲȉɟAÍſTȥƂ0m5J6ɟ ɟ<3Q4Qɲɩ
Tǂƽ-O  ɟAŸɧ@ǳ 5ɲɩȖ<ƤĔ0m7ƕ
ȇɩBȼİƕȇġȮOƈĐTĹ'AǗɮTĕŨ.57
ɩô{T  ǔ,=@cz`.63AǮſTǠ
®ɲɩ{=.;Ǥ¿0mH=<6ɟAƕȇɲɩ%
>Aǖĵ¤SO6ùÏbAĿɪAŴƬTǵĜ.57
ȖƤAǮſ6Ɇɩĳ=ɟAǲȉɟAÍſTǎȠ<C57
Sº ¦°fu±^¡!²

	²J 
Ĉ@ƌ8?ș·Ɛì%șǳ-QmH=Tɉ)mH=<6
ĈɵTǎ°.6ôȻŋA? ǚɘTǅŗ.57ƯūBj
f_Wv[nŧĸTřƿ0mH=<ĈƯūTŲ
ġɜ@œ"6ǚȥBhjbWɋÀMOäC¿.@.6
ùÏǚɘ@tkaeqkn%ɥ¿.? M!@.57
0 x=.? SO@ftĉɋ@ɍǱƧTș)6
ŖĻŉAɵ \xXfǚɘTĕƹ.57
 
 
¸´  +:'09?<@61(<
 A¾ĚTȲG"; -1 \xXfvAznjYw
șȖTȇ!7ǷËĀɢŏŹfy.ɓ\xXfȑ
ƍßɋȞǪAɫǅTšƺ.6àƺǃA9ƛƿŉAɵ 
\xXfvTśƆ0m7
G56-1 ķǧ@# ;ƋȽ¨Tƹ.@0mH=<6ǭ
ơǃàƺŉ%ĊSQ6ɦ§ēÀɏ@#)mŶȽAůÖT
Ď*m=ǵ"m7ķƳAÅƿǶ@=8;6ƋȽ¨<m
-1 Aƹ.<mA6ÄɋŹ@MmŶȭ*mAB
ćC?êɭ<B?'6ƋȽ¨Aɥ¿@H6SN16
*@ĝ.;ƀȴ@ǵ"mH=%ćÁ6=ǵ"m7
S» <@61(<.04=S

¹´ 
±µ² 
 ƋƝA¥ǳ)vmX`jYzA¥ǳ)ĕ
țznjYzAśƆ= !ɺ9AƘɟTǭmH=<6
ƌ8?ķǧƳ@ƿ NQmƛƿ÷AƋƝ=.;AƄŕT
Ǐ.57 TȲG"6CLT ŪŷAŻ¡@Ʌà-O5Ƌ
Ɲ=.6ǅǃAķǧǚɘTĕƹ-Om5JA CLTb=ǂ
ĥ.6Ĳ'ǿǃ?ƋƝ=.;9CLT Tƿ 5ƛƿ÷Ŷ
Ƚ 3îķ\xXfvT¥ǳ)m7ŷȦţ% CLT@
Mmɦ§ēŶȽķǧA¿ǂƫ=?mH=ŵI7
 
Pl 
ȺŪŷķǧĒǂɃÜ6ŪŷķǧĒ£ 
ŦŶȭƋȽķǧȣŷ4lXs[eqW`
Aĕȱ=ĥɗŶȭƋȽǌǙ£ 
ķǧɣȟ 106,236,305Ý 6ŪŷķǧĒ£ 
	ɒǡb_nȽWtnAƩƪĕɳûå6áƨ£ 

Ŧķǧ 2010 ı 2 ųǼŮÿÂ  ȁÝɱ  1894-2009 
ȡƽ=Ń¹AȘɔ6Ŧķǧǐ 
ǑċĪǈķǧÜñȢ6ǑċĪǈķǧĂ£ȃ 
)veWƲ ŪŷAŒȈ 100 ı ǟ 6 Į ķǧ óŶ6
źŽȪƒɊɵƏȍ 
